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1. Skew Quadrupole Modulation
  Coupling Measurement With Coupling Amplitude Mod.
  Coupling  Correction With Coupling Angle Mod.
  PLL losing lock

2. Coupling Observables & Possible Decoupling Feedback 
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Decoupling Methods

1.  Our Goal: global decoupling ON THE RAMP

2. Decoupling modes
    Feedforth: first measurement, then correction
    Feedback: measurement and correction repeatitively

                  
 

3. Global Decoupling Methods
   
    Skew quadrupole scan
    N-turn transfer map decoupling
    



Skew Quadrupole Modulation (1)

1. To fulfil decoupling on the ramp, a fast and robust
    decoupling method is needed. 

2. Skew quadrupole modulation was put forth for the ramp purpose. 
    Theory worked out,  beam experiment done.

3. What's skew quadrupole modulation

     Modulating skew quadrupole's or skew quadrupole families'
     current to detect out the coupling or decoupling information. 



Skew Quadrupole Modulation (2)

used for coupling meas. used for coupling corr.



Coupling Amplitude Modulation (1)
At injection



Coupling Amplitude Modulation (4)
Data Analysis



Coupling Amplitude Modulation (4)

on ramp



Coupling Amplitude Modulation (5)

At injection On the ramp



Coupling Angle Modulation (1)



Coupling Angle Modulation (2)



Coupling Angle Modulation (3)

Blue ring t140



Coupling Angle Modulation (4)

Yellow ring t260



Challenge: PLL losing lock (1)



Challenge: PLL losing lock (2)



Coupling  Observables  (1)



Coupling Observables (2)
2-D scan simulation



Coupling Observables (3)
2-D scan simulation



Coupling Observables (4)
Coupling Hamiltonian theory



Coupling Observables (6)
1-D scan at injection



Coupling Observables (7)
1-D scan at injection



Coupling Observables (8)
On the ramp



Coupling Observable (9)



Decoupling Feedback ?  (10)

1. Stability of the PLL data is the starting point.

2. Phase calibration is the key to decoupling feedback.

Knowing the phase difference exact value, the right combination of 
decoupling skew quadrupole families can be determined from the 
optics model.

How Far Decoupling Feedback Is?


